Kinesin and myosin ATPases: variations on a theme.
The enzymes kinesin and myosin are examples of molecular motors which couple ATP hydrolysis to directed movement of biological structures. Myosin has been extensively studied and its structure and mechanism of coupling are known in detail. Much less is known about kinesin, but many of its major properties are similar to those of myosin. Both enzymes have two catalytic head groups at the end of a long alpha-helical rod. The head groups contain the sites for ATP hydrolysis and interaction with their respective partners for movement (microtubules or F-actin). In each case the binding and hydrolysis of ATP is rapid and the steady state ATPase rate is limited by a slow step in the region of product release. This slow release of product is accelerated by interaction with actin or microtubules coupled to changes in binding affinity. As there is no evidence for a close evolutionary link between kinesin and myosin, these and other similarities may represent convergence to set of common functional properties which are constrained by the requirements of protein structure and the use of ATP hydrolysis as a source of energy. It will be of particular interest to determine if these common properties are also shared by the large number of divergent proteins which have recently been discovered to possess a domain which is homologous to the head group of kinesin.